(12) 8»^«£ffcfc*&ffi&#«BI»tt'i» 



(19) * # A ft *i & 
® I* ^ 

(43) BI^^H: 
2001^11.8290(29.11.01) 




PCT 



(10) HB*&^: 

WO 01/90378 Al 



(si) mmm 1 - 

(21) BfictfiS-^: 

(22) B&*tf>iitB: 

(25) tpttilW: 

(26) £*t>i§W: 

(30) ttftfc: 
00115734.5 



C12N 15/57, C07K 14/745 
PCT/CN01/00775 
2001^5.8 14 0(14.05.01) 

2000^5^ 16 H (16.05.00) CN 



(71) *iSA(^I^^BW^»^^B):±«1«ffiSH 
JF£ffR&fi] (SHANGHAI BIOWINDOW GENE 
DEVELOPMENT INC.) [CN/CN); «t> B±$ # «f« 0j 
itzim 1111^3 12 JS, Shanghai 200092 (CN). 

(72) «B^A;X 

(75) &BJ!A/«fiftA({X3t}HB): €t§R(MAO, Yumin) 
(CN/CN); i#J5(XIE, YftJCN/CN]; *t»B_t*Sm*t»Ul 
4t-f&llll^ 3^®lim, Shanghai 200092 (CN). 

(74) ftSA: ±J$¥#^*tf*&#r(SHANGHAIHUA 
DONG PATENT AGENCY); «P B±iS >!» 6 f0& 
319^, Shanghai 200031 (CN). 

(81) ft £ B(BSJ): AE, AG, AL, AM, AT, AU, AZ, BA, 
BB, BG, BR, BY, BZ, CA, CH, CO, CR, CU, CZ, DE, 



DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, 
VN,YU,ZA,ZW 

(84) }g£B(i*E): ARIPO$|iJ(GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZW), &3E^*iJ(AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), gcJW^fAT, BE, 

CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE, TR), OAPI^ f«J(BF, BJ, CF, CG, 

CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG) 

4.i7(U))^f &m unm 

#(fflM4.l7(ffl))tf&ilBWttMjrrtrft£B 

*X(*aM4.17(ul))jt}T?!lftSB:IIB 
— £WA8fc(*ffl*'j4.17(iv)){XsfHB 

#BS*&*t>: 



(54) Title: NOVEL POLYPEPTIDE— A HUMAN HEXOKINASE PROTEIN AND POLYNUCLEOTIDE ENCODING 
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(57) Abstract: The invention concerns a human hexokinase protein and polynucleotide encoding it. The invention also 
concerns the process of producing the polypeptide by recombinant DNA technique. The methods for treating many diseases e.g. 
malignant tumor, hemopathy, infection of HIV. immunological diseases and a variety of inflammation etc. utilizing the 
polypeptide are disclosed. The invention discloses the antagonist against the polypeptide and therapeutics thereof. The invention 
also discloses the uses of the polynucleotide, which encodes a human hexokinase protein. 



(57) ffiS 

**W^^7ttJb^JfcW#«i#JA#3&jr#«. 7*3*** 



WO 01/90378 PCT/CNOl/00775 

BH»£6 11, K&^ft#ktt#fe#&#*l. *jfe*JH£#*jfc### 

*«»«WLJfefi**-^, 

£*MM*4fc + ±JMr 4 $a«*ft. i> n, in, iv„ iv £B 

-fftA^ 50Kd. II IBltSIMMtaSai^II^. I III 
H&tW^ft^^ lOOKd, Km ft**. JMfrtt-t**^ 

&*->H&*tt N J&tiMtttJfc££&##, £»W>M*#*fttt*£ 450 

£«Hfr + ;frs#*Etta#*B|: B***PI, PII^*«**». 

[LIVM] -G-F- [TN] -F-S- [FY] -P-x (5) - [LI VM] - [DNST] -x (3) - [LIVM] -x (2) -W-T- 
K-x-[LF] 

ttK^iEtW 25%. &tfe&*fttiJH'*&&t|'. B*fc* II &*&*&f-4 

*4t*B*frttfr*r**. &Mft« WE. tf. jk*. ¥tt 

Jjf\ PMA+$ Ecv304 PMA-$ Ecv304 iMMfttt L02 

Mm. j&aj®. i&iL, »nr. »f. ttit« j& 

JM«>^ + , *Jfc«tt#0tttiML*$A&»**flrfc 12 $£&if«£ 
ft, HJfe-#?&fe4^r*&#. A AB«***6 11. 
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»£j£##^&ifi±a^A&w«6 11 

ft**. 

*&WftiS-*@ttA*#*#**Aa«***& ii 

%***J* #«J„ 
*A:WttJ5->h@«iftft^»fj&« r J|Aa#»*6 ii 

«$#&-^&#|#J&, ##/MA.»tt, t&4". =WSEQ ID No. 
^lt***SBQ ID NO: 2 |UI&#?!|tt#Jft. 

(a)|&^H%SEQ ID No. 2£d&JM 
. CMJ^fctf* (a) 

^tftWJMiTI«-t: (a)** SEQ ID NO: 1 + 
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709-1484 *><b)*#SBQ ID NO: 1 + 1-1484 i±$j)f . 

m&ift&%i&i*&, %&mm*$L*m0>ik- 

MM 

*H. J:WftAB«*»*6ll**3fe##r*B. TS&AB$t&6l&&i2ft 

6**fl&# J$fc, 7jfc^*WftL02, 8*^L02+, lhr, As* 9***BCV304 
PICA-, 10^^ECV304 PMA+, ll4t^J§jff, n^jEf flf, 13*3^»F&Jfc, 14 

lS&jfrBjft, 16*^Jflr, 17**J|fa|, 18£^J&#, 19*3*J*lft. 
20^3^$^ 21ife*J&rt,\ 22*^i^Jtt, 23^#m^, 24&*$A, 25^:^ 

@ 2 &&ftttABftM&& 11 ^JR?l****Jft**(B (SDS-PAGB) . 
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ft^fe^r^AattBis-^ii^^. 
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#!*P, "C-T-G-A" n^S-ftftftM "G-A-C-T" 

^#^^^#^««r^a^^#^^r#T^*25t ( Southern $ 
«Northernf«# ) *&«|. ^*J:H*W^^**2fei|l#Tr*#-^«!l^ 

tf-^r**^* EttW^* , *P3ft3iMBGALIGN&# 
( Lasergene software package, DNASTAR, Inc. , Madison Wis. ) . MEGALIGN 
#>^^M^|sI^^^iaiClusterjitbtM#^#^r^^(Higgins, D. G. *P 
P.M. Sharp (1988) Gene 73:237-244). Cluster 3fc*itfc*/?r#KxJ-:fc|(iI $ 

-tfe.PTI'Xm^lCluster^^^^^^^^-^jtpJotun He in 
ilWaMBHtt Waffle in J., (1990) Methods in enzymology 183:625-645). 

■5 2.*htttt*tt. 
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*P Fa, F(ab') 2 #Fv, 

tt£^AB****6iitttt#*&*. 

*p*jtM«, "M^ABtWffi 11" £#A&«giS-6 11 
M**«r*6J»lfefttt*ft4fcAa*ik**6 U. **JtftW^lt<E*«* 

*ifcW*ft7-ft*fft^lt-T AB«HMMr&ll. ***Ji^*SEQ ID NO: 2 

ii ttHtt&«r$:4tt*£&ti#ft. 
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&*A**4*»^*-*H9tt; rt# Ui) # + 

(IV) *+»*»ft**^^»^*J*»^«tW^J*fl&^*^F 
*ftiW, &#fttf&> ft&4fr#£$fc*tU&£*«#&*Afltt£iR«ffl 

*&«ft^7^*«rtt* (###&) , SEQ ID N0:2 

&*#*Jtt#flttt#*#«MUft. JH^teSBQ ID N0:1 ft 

^ft#$#t&# 1484 709-1484 ft* 7 109 ^ 

^^ABtW6 12 
*r#l#riiiT£A&*i«S-6 11 &#A&«i|g-£! I2#^ft#tfe. 
*j£$ft#$##W;l:DNA$£j£j|: RNA^5$,. DNA^£&& cDNA, £ 
M DNA iAXM^ DNA. DNA ft ft . DNA ^Tft&ft* 

fc**ft**t. ft*#&£ftftft*E#?WX^ SEQ ID NO:10r*ftft*E 

#a#H*4Mttt#tt*#ft. *»*jfc«0N8. a M#ft£#ft" + 

*#ft**#SBQ ID NO: 2 SEQ ID NO:l#r^ftft*g: 

#8l*llj5!l ft 

ft* SEQ ID NO: 2 ft/ft& j£)ftft#$#$&&: *#J*»#Ifcft«*#al; 

ft**/*****?!*****. 

M?'Jft^^#Jftfttf$N £*4&sMf4i#. 
&££ft##£#ft3«*&j{t£ft$#ft. 

ft* &&£#ft^#A£#ft. **«*0r*»tt. 

±«*ft*ft«ft:#i&. 
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& 50%, flayer . *$L*m$\%A&rfe4k$T%*$L*m 

W-f-aA^ftWfiijET^*^**, *> 0.2xSSC, 0. 1%SDS,60'C; j£(2)&& 
N-iP^^tt*!, *0 50X(v/v) tpttJ&, lXFicoll, 42*C^; £ 

TT#&tt###SkMtt#Jlt^ SEQ ID NO: 2 
ft>|-&"tt*jfc£>'£lO>h##fc, 20-30 

50-60 loo^tt^ft^ji. i^&^-sr^^ft^r 

DNA )ta^J4IIT^^#: DJUfcHS DNA^*JR4t DNA 

* n ; 2) ft # ^ a dna # n u &mm0> it $ dna . 

Ji^i^^*, DNA ***/8. DNA ^?!l^i^ft#^ 

W#^**J^**3fe«*Htt#friHft^» mRNA *MJf& 
«£<filft cDNA &J&mRNA 

43feft^# (Qiagene) . cDNA (Sambrook, et al. , 

Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. 
New York, 1989) . j^ik#$ft cDNA jp Clontech ft^ffi cDNA 

cDNA jt^ + fifcifcJfcWttiB. (fe^F 
R^): (l)DHA-DNA jft.DNA-RNA (2)# f t*0^^^ A (3)« 

£AB***#6 11 (4)*4tA**tt***&44fc**i. 
H*. 10 30 >M*#*, 50 * 
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m®, 100 Jfc*K-*#tt-fc]***# 2000 

Western Ep$&, S|J&ft&»& (BLISA) f . 

# ffl PCR & 7ft J# DNA/RNA ft jj % (Saiki, et al. Science 
1985; 230: 1350-1354) Jfctt&ffi . &®Jk1k&)kX& + # 

cDNA ft, ^ftifc&Jfl RACE (RACE - cDNA J# PCR 

f$#&frMfc$4£&lh& (Sanger et al. PNAS, 1977, 74: ' 5463-5467) * 
it*^tt#«^^»IA4^llfA*^**l*^. 3jT&#£-£^ cDNA 

■feft cDNA^'J. 

^E+JtW + MW****^*^: **&ft£ 
f- T7 B^ftifeak^'fr (Rosenberg, et al. Gene, 1987, 56:125); 
3&#liSj& l t 1 ife:&$ pMSXND ift a£ $ #- (Lee and Nathans, J Bio Chem. 
263: 3521, 1988) JfP*aAlBjfe + *^tt**-f*ftt*l#W**. KM 

#. - 

*«*tt*t*AII»^W***«^«*^*<JAa**i»«-6 11 «f dna 
DNA^J&&7|t* #:|^Ha#:7|t#(Sambroook, et al. Molecular Cloning, a 
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Laboratory Manual, Cold Spring Harbor Laboratory. New York, 1989) . 
m$ DMA Xrtq*&3SL&$3tt3tL*fr'¥tfl£.]!kM&*±> ##5 mRNA 
ft^5&f-ttf5*tt«f-*: AJWf ft lac A trp fc%=$~, X<ttfr& PL 

CMV HSV WtffcfcJl^ 

AH SV40 Md** -R#*^#ft LTRs ^^-*&^ft^^*®^^^ 

^^^^#^ih^#. £«*+fcA*s*#fl#^&fc*#***iiife 

J»-«W 100 Si 270 >N*£tf«l SV40 1#5I^> ^E^Jfe^AAH—Wft^* 
ttK2U*fc£##6 (gfp) , Affl^^JR+flfftBSF**^*^*^*. 

ftJpJMl S2 & Sf 9; ^rtt&JI&fei CH0, COS 3& Bowes 

«*JfcWJ?r3fett dna #a***Jfafc dna #Atit&*4Mtfc#££flAtf 
fl*«&7|tAI&*pft# ft 

ft* DNA tt*ft**flW&ftft&*JR£tt&. « CaCl 2 jt^m, ffi/SftJ** 

4*4UMtJM*. iir«^#«ift« MgCi 2 . ***** 

tft*AB#*»*6 11 (Science, 1984; 224: 1431). -HjMUfrfrKTiJ**: 

(l) fl**«ttft*A AB«*»*6 ii M 
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(2) &^$*#Jt£*#4Mir£*i&; 

(3) AUt3Mk&&ufe T , £** ft-(kflr6*. 

• £#f£ (2) + , ft$£f/9##£*Ufc» ^+^ffflft^#*^^©^ 

&A«#*f&&tt**iMlL Bt]fe*#4&S** 

+ . I ftfc&K#jEttt 25%. ^jjLJt^lfr*fi^ + , a*M 

ii #«, ttitlfe****^*********. B3i& 

t&jfcTTJiL, motif flMftft-Msaotif «r#flt 

#Mft*ft*aL*]MU **Sfca*tt*jM**A* 
ii 
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4feJft&tfe*ftitt*&&£*i: ##Aj&lA. ?mjM=, ¥*W-&&A> 
A^AftAARS, ^-^Jk^i^, ^FsfigUA, &&^jkA, 
«JFWfti»*«tH&«. IMf^l^^ &AAAA, ft 

A £6 in. A. ^MLAjkA* AAftAAK. AAEAA 

£ttA&tt#A: If*. Jfr*» Jfr*. *A*» &**/6A*. 

AA*» AfcAA* *-hA** Att*« **, #*** f tt*< A 

A* f-tA* tftJUA. AA*» A&JH-*. *A##AJtt*. *««*. * 
A. 1* if-**. *f*l**. Ji0^&. *J8iW*v f-flM* 

BJtejfe**a&: HA. **£fc**» MA 

A* AAA^^. AA*. **Af ♦ *A. ft*tkAA**» A*lN H* 
HA* «TM> AAA*. *NAAA. ANAAA* HA***. A*4 
#lf«- A*A*A*. AAAA. ***** 
AA6A*. 

A#A*^A. A14AA. AAA**, AAA* 
A*. *A#Al*A**feAAAfrA*&A*A* 
A. *&A* **A. AAA, AAA3S.AA 

*£iflttA&A***6 u AAiU^t^A/'liAAAAA, jkAAA 
AAifcAAAAAA. 

*A«Ji-feAA T A Aft-frA Bt AAA* (AAA) A A* (AAA) AB« 
*£6 11 ft «fJtilA&ffi|f6 ii A&AAAAA&A 

#ft, WAAABjh^A^r^AAaiAAA^^^AaiP^AA. Afr. ft 
£t§Aft#£T> AAH.AAAA**i^ABA»A»6 n ftJ&«J^#ifi 
tfiAa$t&?5|&& ii -AA#. A^A&AAAAAAAibASfMittfti;. 

AB«S|g-6 n «AA#J^AAAlB«iA#.. ft^A. 5MMfe*A*» 
AAA A. ABf»f & ii ttAAA^Bt^ABAAAAfc n A^#AA 
AAft. *ft#AA#A^A. AAAAfKAAAAAAAAAAK** 

A* A##AAAttfc^AA. ^AABAAAfi-6 n *«A4A^A 
AA+. ftaiAAft^A^ABA*A»6 n *»A*fM:H*SflUBttArt 
*AAfc-MfcA«AA*l. A-hAAAft^A»H#3irA. irttAAltiAA 
AAflUflttAfrA*A*«AAA. &-5ABMSI&& u A-frttAA^f-* 
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fcUbftft, **lfctt^ Itettft* Fab Fab &&X#F£. 

Ai,#) A^te^R-f* 
fc«J#. «*-Aa**s**6 ii ^^SrttfrWft^^^R'f*** 

#;7it(Kohler and Milstein. Nature, 1975, 256: 495-497), EM&fc, A B- 

EBv-^^jig^7it#. #a«ii££^#a«^£I££^& 

^fr^T/fl & (Morrison et al , PNAS, 1985, 81: 6851) . fl&&^ 

^4j te #-tttt'frWtt*(U.S. Pat No. 4946778) & *T ^ A & 3t$ti|^- 

6 ii 

*$A&li$:6l^£i n. 

11 j(||*^W**lttt^^lHt***#*(*«6*#*. ill 
-#**tt>tf*£fi3l**##l*» SPDP, 

11 PHteftiffllfc. 

^*3S#l*Wtt#^ttJN*AB*Aa«Jlfc**6 ii 

^«a*&^t^*jWAa*it!is6 ii 
*ttAa#***6 n**. fi^iM#Aait8^6 ii 
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i&*$ab#$:si&£ 11 tt^tttffc&TUfl-F^tfifeffBtt. *®&7t& 
T^/g^tf fc^AB#ifcfl*«-6 ii ft**&&#t/*»&*&Jffftft&i& 

#ftAB«St£& 11. &#«fc«M*ftAB****6 11 - 
#$#ftABltam5 : & 11 T?T6UI*&ft» ^T«H^?(fft*ftAB^ 
f|f6 n, &^5TMfa®%&> feVLZtft^ftZftte.. Mft£ 

@7fe«r«^ffi-f7&7tAa<i*»s-6 ii #3fc#7£fc#fc0f&tt&£. 

^i/Jn^## T^^#<MAa«Bf£& ii ft#$#ft&#sMt*u 
^Aa«»«fi-6 ii ft#^«fta&^#tftft#&^&^a#;5t 

M(Sambrook,et al.). IIIS^ABililf6 11 ft#$#tHT&& 

#«AB***«-6 11 mRNA ft«#I&(&&&^ RNA #P DNA)ft&&* 
«*&$ft&ffl£ft. RNA RNA 

ft RNA 3fu DNA B^ft-frfa RNA A DNA *P®##$& 

J8^#£j**^JM*tt#*tt&#Br$££Jfl. RNA RNA 
ft DNA DNA &£^3|##ft RNA ££@£ 

alft#-#r. ii «f#*^*Tf^f-MAB#*»»6 ii 

ft4UfcJ^#£&£tt&TA&*»rtMr& ii ft## fr3l*$ABii& 
@£g-6 11 ft DKA^5>jTf^f-xJ-**#**ff**^*l*fAB#afc**6 11 ft 

Southern Northern 
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■*T$:$iJA&3l$S£S-6 11 

**A&***5r6 11 IfeHtt^W^-f^A&ttWS^ il#£ 
W^. A&«St£6 11 **tt#*&#4jiE#»£ilA&***«-6 11 

dna #*Hifc«n&*£» m&P&tteft&t *r^&^& 

Tit jtP Southern DNA tffldMfT. PCR # ft. 

^^lIM^ftife^, EM Northern £p&&> Western ^4JfeTTRft^*f 

ffiffit*-, »cDNAfiJ^-PCR5|#|(^4l5-35bp), ^BUMW&lfc-f ffe-fe 
cDNAJf. 

$&3£ftfN*.#0l/fi. jfe&;|ttt#3JL#JB.Verma#, Human Chromosomes: a Manual 
of Basic Techniques, Pergamon Press, New York (1988). 

&-5&0ffl*fc#ft£#. £S&#^J&f-V.Mckusick,MendeUaa Inheritance 
in Man ("5]" at a± J? Johns Hopkins University Welch Medical Library$#l& 
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#*£*«ri&/8fc<£4fr/fta'. ^T^**#!lit> M&^M 

AT. #fc*Arttt*M&=fefc. A&«B|g-£! 11 

Ill 

«*£«W*/8¥Mi*£«8tt«H. T«**« + **WA**frft*** 
itt^Mf Sambrook ^H^Hr: (New York: 

Cold Spring Harbor Laboratory Press, 1989) + #f $>Ja£r 

«^*i,*Uft/*r/iS.^-^***AJi&*AW , A. -^QuikmRNA Isolation Kit 
(Qiegene ^^ft) AH&RNA+^&polyCA) raRNA. 2ug poly (A) mRNA^i£#^: 
^$cDNA.$Smart cDNA^i;^J^:( $ g Clontech )#cDNA#&£fc#Ai!|pBSK: (+) 
^(Cloiitech^^*)^^**^*^. #^DH5a, iffl»/£cDNA;5C#. ^Dye 
terminate cycle reaction sequencing kit (Perkin-Blmer^-^^igi) faABI 377 
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#^&*tt'*#DNAfffl*fcW (Genebank) $4Tfc&. ft*Jit**+-^Alt 
0322e01ftcDNA#?!]3/$rftDNA. ft4t^J*-*y!lll*^*Aft0f^«r#XcDHA^ 
ItfilM^. 0322e01*ft^W^-fecDNA*1484bp(*iSeqIDNO:l 
IftJF) , ^^709bpS1484bp^-^ 329bp^ff^KI^^^ ( ORF ) , H^-'Nfr 
(iPSeq ID N0:2«) . &fflftJb#BHM j&pBS-0322e01, H^ftg- 

&ife#]2 ffiRT-PCR^^^M«IAall«^-6ll^^@ 

Qiageneft , $ T?'J 51 4fr ^PCRtf" H : 

Primerl: 5'- GGTGAGAAACCCTATGAATGTAAG -3' (SEQ ID NO: 3) 
Primer2: 5'- TGTTGACAAGGGATATTTTAATAG -3' (SEQ ID NO: 4) 
PrimerljTHi^SEQ ID NO: lftS'^ft^lbp^^jEfo/t^J; 
Primer2^SEQ ID NO: 1$<W$& 

t^BL&ft&ft: ^50pl^^^t^50mmol/LKCl,10mmol/LTris-HCl 
pH8. 5, 1. 5mmol/L MgCl 2 , 200(imol/L dNTP, lOpraol || #f , 1U ft Taq DNA J| ^ H 
(Clontech^-^/ 11 ^) . £PE9600gLDNA$f#JT>& (Perkin-Elmer^-^I) ±&T9MM¥ 
&&2S+M%: 94°C 30sec; 55°C 30sec; 72°C 2min. ^RT-PCRN^ftHg: p-actin 

£BH*#J£i£&$JpCR#fr± (Invitrogen^f^fi) . DNA##|4Mfr&*ifc#PCR 
j^ttDNA^fll^SEQ ID N0:lJjlf*ttl-1484bp35£#E. 

&jfe$!|3 Northern ***^#rAa**»«-6 ll*Bft*ifc 
ffi-#^H^C4RNA[Anal. Biochem 1987, 162, 156-159], 

Ep^4M^«E-25mMWW, 0. 2MZ.M ( pH4. 0 ) 

tffifcdfcfr^*. *XiftfW«*|Mbi/5iMiWiL«r-#A» (49: l) , ft* 
J&*&. ftlb^J^. *A#W* (0.8ft#) ##&^#l&^#gl|RNAK&. # 
#3|ftRNAftfc;B70%Z J fl|$fc$, ^^SH 1 *.*. #20|ig RNA, &<£20mM 3-(N- 
p -9#ft) (PH7. 0) -5aMZ.ft$MnM BDTA-2. 2Mf ^&1. 2%3gM^#LU£ 

nTfe*. »J&^#M**f***Jl. J8<x-»P dATP3i.it^^i #»^fJ^- 32 P-#i£ 
ftDNA&#. ^WDHAi^#^BaiJ?f*WPCRrit^Aa**Wfi-6ll||«9E^5tl 
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(709bp£1484bp)„ #32P-#i&ft&4t ( ^J2 x lO'cpm/ml ) T RNAM ^ 

m&&-%fc*TA2°C&$iit&, $«&^50%fi«-25mM KH 2 P0< ( pH7. 4 ) 
-5*SSC-5 x Denhardt's^^.^200jig/ml^iitDNA. #*>Stflg&l * SSC- 

O.lV.SDSt'f 55°C#;30min. ^Phosphor ImagerM-^fa/ti. 

Primer 3: 5'-CATGCTAGCATGCAGACTGTCATGGGTGGGGAA-3' (Seq ID No: 5 ) 
Primer4: 5 '-CATGGATCCTCAATCACATATAATCAAAGATAA-3 ' (Seq ID No: 6 ) 
j)liWaBI#J^5'^^J^NheI^BamHIS|^-fi^, gfefrMftB&l&Wytfs 
P 3' J$ ft H 4$ # #| , Nhel $i BaraHI @$ # # A # & "f * & ft #• J* ft pET- 
28b(+) (Novagen^f^fp, Cat. No. 69865. 3) ±tft$L&$.MM®.k. 
Btt*BttpBS-0322e01jKft3f#l£» PCR&&&#,ft: &fcft5.0|il 

4"^pBS-0322e0lM^n:10pg. 5l^Primer-3$iPrimer-4^J^jl0pmol, Advantage 
polymerase Mix ( Clontech^^iS ) l|xl« #Sf#$G: 94°C 20s,60°C 30s, 68°C 2 
min, #25>Mf*F. ^Nhel^BamHI^'J^rJt^^^^ftpET-aS (+)=ftfi-«.B|^, & 
fl-HsUfe*^, #J8T43££«M£g. ^^^^ftffitL^^^WttiB* DH5 a, £ 
£-MJ#* (&S&£30pig/ml) #LB¥###it££. ffltf £PCR#&#&PB'&3£ 
ir, *lfe^«lE^ft|«tt*|jfc (pET-0322e01) Hft^till 

t#^^^#0BL21(DE3)plySs(Novagen^fI/ z: fp)„ &&^M^% ( 
30ng/ml) Bl/LB7t.#LJ##^+ , tifBL21 ( pET-0322e01 ) £37°C$#E;«£ 

^AIPTGg^-^lmmol/L, ^^^#5^^. #«Cf*t*f*. 
f , fc^iUlSfc, ffi ftW&fcSU 6His-Tag )g^ftjMP£*rfcHis. Bind Quick 
Cartridge ( Novagen^fl j*fp ) dfcfrJ&tf. ftSl Tifcifcft @ ft»6 AB***ft 
611. £SDS-PAGEfc&, ^EllkDa^h#?!j-^-ft^f (S2). ##£PVDF 
M±^Edams^^^N-^^*^^^*f, &&N-iftl5**,&*J|SBQ ID NO: 2 

^#tfi^J*«. <P&&f|j*fi) ^AT5fcAB«*»flr6ll«r#ttft#lt: 
NH2-Met-Gln-Thr-Val-Met-Gly-Gly-Glu-Cys-Ser-Leu-Met-Leu-Asn-Ser-0H (SEQ 
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ID NO: 7). ft&£ti&M5h&&&fr*M&&&to&&&iL&to> 
Avrameas.et al. Immunochemistry, 1969; 6: 43. jfl 4mgJi3£iL$tlr£l # J&^lL-&-$7 

ft£Jftii^*4fc4fc»fcttSepharose4Bfc Ji, ^ **»Ji*f*J^AlgG+^*tt^ 

MM* 

*&lfefl&@ft£;M*£#tt###&SEQ ID NO: 1 * Jfc&ffl&&ttJM*# 

$WfP\&&mmtti&&$tiL%n. *M**^r*4a^*t^***» Southern 
4*, Northern ^^Ft*^^^^^#, fctf1#*ft#*tt#tt#*#*H&£*l 

ft*^£**fltt**#*SBQ ID NO: 1 ^^I^ftMWS; 
^AlP^^ifcWW^tt^dSBQ ID NO: 1 *H*S#tt**#*tfft. 

A*£M#$#!£SEQ ID NO: 1 +fc#MM***#ftfl##**41-. 
1, *tf*'Mftifc*H* 18-50 
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2, GC^*3; 30%-70%, 

3, *#rtHJJ&*S^E*; 

%%®$LmtfrM5&&m%n&% (bp seq id no : d ^-feB^wnHft^ 
*. 

1 (probel), H-ff-^##, -I SEQ ID NO: 1 tt4£0#ft&£E* 
j£3L#(41Nt): 

5'-TGCAGACTGTCATGGGTGGGGAATGTTCTCTGATGCTCAAC-3' ( SEQ ID NO: 8 ) 
Ui\ 2 (probe2), M>T%-£MM, ftHS^f SEQ ID NO: 1 
£##&tt#&*£ff*J (41Nt): 

5'-TGCAGACTGTCATGGGTGGGCAATGTTCTCTGATGCTCAAC-3' ( SEQ ID NO: 9 ) 

|R: DNA PROBES G, H. Keller; M.M. Manak; Stockton Press, 1989 (USA) ^&Xt 

1, AUfr4M&##a&+&3iDNA 

(PBS) ftf-JE*. jatfltf^TWfi******. *#+&4M*fi*»*3. 2) 
ft lOOOg ft ifr-iflftfttt 10 3 ) /8*H9aUW* ( 0. 25raol/L £&; 25mmol/L 

Tris-HCl,pH7. 5; 25mmol/L NaCl; 25mmol/L MgCl 2 ) ( 10ml/g ). 4) 

& 4°C ffife^^ft££4£&ftft&. jLEfi**ft£#*. 5) lOOOg ftifc 
10 6)^tAM%&(#0.1g4tl(lM#A4l>l-Sal), #ftl000gftifc 

10&#. 7) /S%M»r-ft£ft%& (#0.1gt^^#WPlnil), #Uf&ftT 

2, DNA6*j;£$#&& 

p%\ 1 ) /g 1-1 0ml * PBS ife^lfe, lOOOg ftni? 10 2 ) fflXHttJfcfttt 

«tft^t!llll (lxl0 8 &J&/ml) *^Jfeffi lOOul 9UMH>ft. 3) sds 
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jbP&6# K S^*& 200ug/ml. 5 ) 50°C &7&&Jsl 1 />Bj-jR* 37°C 
6) /8$ftft;Mt: ( 25: 24: 1) #&, £*$^#lf + Uf«fc 10 & 

#. W*j6LJt*^*, ^Wt**^*^. 7) foMB 8)fl#ft$ 
fUfr: ##£(24: 1 ) #$|, &<^10^#. 9 ) DNA ft*MB&#£$rf • & 
£3tff DNA #£Mh#>Z,#ffliife. 
3, DNAft&ftftZ^K^ 

##: 1 ) # 1/10 2mol/L ftg?#J*P 2 100% DNA « 

+ , a^f. £-20°C Aft 1 2) 10 3) *ifc».lBMIlBZ. 

4) # 70%*Z,# 500ul ftiM&fc, ^5^. 5) /K^M^tBZJl. $ 
500ul 5 6) /^ftlB*#llBZ.#, m& v &&&±- 

«ftftA^r,#ifc^. 10-15 #ft*IiZ,*#*. 

'fcfc^f-j*, ?»|»t»)l. 7) liWfr* TE DNA ftfc. ***** 

***^*1F*ft, IW^^NfiP TE, DNA # 1-5 * 10 6 IfflMr 

8 ) ft RNA $ A ftf9| DNA fcjft+, lOOug/ml, 37°C 30 9 ) 

fa\ SDS 6| K, 0. 5%*P 100ug/ml„ 37°C 30 10) 

IMfr: #^©( 25: 24: 1 35^ 10 11 ) 

#^^(24: 1 ) % $T#H. $^10^. 12) 
^^Iti*jft , 1/10 ftft 2mol/L Iftft4fe$i 2. 5 %3®$tlM> »^ft-20°C 1 /> 
Itf. 13) /B 70%ZJ|# 100KZ,#$fc$Eifc, S^lf-id, i±&H# 3-6 

#HL 14) «A 260 ^A 280 ^tJDNA^^^^. 15) ^&J£#&^-20°C. 

i) m 4x2 %im*'bmmm& uc it), j8«r4S£*-b#fc#tfi 

3) ft-f 0. lmol/L NaOH, 1. 5mol/L NaCl ftjfcglU: 5 

^ftf-fcffjfr 0.5mol/L Tris-HCl (pH7. 0), 3mol/L NaCl ftH^± 5 ( W 
#)> Hi 1 . 
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1) 3pl Probe ( 0. 10D/10pl ), jpK 2pl Kinase 8-10 uCi y- 32 P- 
dATP+2U Kinase, VLftjpM.&#& 20jil. 

2) 37°C #£2/hN-. 

3) ^Pl/5#:^^^f#^J (BPB). 

4) itSephadex G-50&. 

5) 32 P-Probe &iBtfff#ft*#--** Monitor »] ). 

6) 5j*/*, ft* 10-15*. 

7) J8*fcWKfttt*!H#**. 

8) ^##-*«fft**£*l#)?f« 32 P-Probe (# -i£«$ r 32 P- 

dATP ). 

##Jtfii 1 M^ t } 3 ,>A3-10fflgl^^(10xDenhardt's;6xSSC, 0. lmg/ml 
CT DNA (*4^IJ&DNA)). 68°C;j<.$M& 2 'Mtf. 

ft*: 

l) *UB&*£#tt#*. 

2 ) 2xSSC, 0. 1%SDS + , 40°C 15 ^# ( 2 & ). 

3 ) 0. lxSSC, 0. lttSDS + , 40°C $ 15 ^# ( 2 £ ). 
4)0. lxSSC, 6.HBDS+, 55°C$ 30^# (2#), 

1 

2 ) 2xSSC, 0. 1%SDS + . 37°C & 15 ^# ( 2 ). 

3) 0.1xSSC, 0.1%SDS+, 37°Cftl5;fr# (2&). 

4 ) 0. lxSSC, 0. 1%SDS + , 40°C & 15 ( 2 & ), gjfilfcf-. 
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mm-- 

^^fe^J 7 DNA Microarray 

&@&ttJ&£S&£ft (DNA Microarray) ft @ » 

dna %&pn$L&mm 
%mmfk®mm$m&®; mm®, ***** 

^fM^lHt'r 1 &¥r#3fl , #Lat. ^^r#l^i:M DeRisi, J. L. , Lyer, V. fcBrown, P. 0. 
(1997) Science 278,680-686. X tk He lle.R.1, Schema, M.,Chai, A, Shalom, D., 
(1997) PNAS 94: 2150-2155. 

<-)A# 

^Mt^Htt^* cDNA £if 4000 *#tt*^MF?H#A*l DNA, *+&#*£$ 

500ng/ul ffi Cartesian 7500 Cartesian^) £f-&**- 

JRJ-, fc%kt.mm% 280,am o ftA#£tt*ftifc*T;MN ft^*^ 

DNA B^**^^±«*J**^. ****^#^ 

1. *aip*+7K^4/M!j-; 

2. 0.2%SDS^^1^#; 

3. ddH 2 0&&W#> 

4. NaBH<#W 5&#; 

5. 95 0 C^.t 2^#; 

6. 0.2%SDS?fc^l^#; 

7. ddHjO^&W*; 

8. *-=p, 25°C##-fH&^4-ffi. 
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( - ) #MH"#i& 

Jt&uRNA, #M Oligotex raRNA Midi Kit ^ QiaGen mRNA, itai&# 

#J Cy3dUTP(5-Amino-propargyl-2--deoxyuridine 5--triphate 
coupled to Cy3 fluorescent dye, Amersham Phamacia Biotech 
AftS&^fifcft mRNA, /S^t^ Cy5dUTP(5-Amino-propargyl-2-deoxyuridine 
5--triphate coupled to Cy5 fluorescent dye, 5$J|t| Amersham Phamacia Biotech 

Schena.M. , Shalon, D. , Heller, R. (1996) Proc. Natl. Acad. Sci. USA. Vol. 93: 10614-10619. 
Schena.M. , Shalon, Dar i. , Davis, R. W. (1995) Science. 270 (20) : 467-480. 

&JllSJ|tfi*tt*#.$&#-&& UniHyb™ Hybridization 
Solution (#8 TeleChem ^) &&$T 1 &fT&&. 16 iSlttt (1* 

SSC, 0. 2%SDS ) &$jg-/fj ScanArray 3000 (^iH® General Scanning 'A 

n ) £#ttWJM Imagene ( J|g Biodiscovery ) $fr» 

&#r&S, Cy3/Cy5 

&_L*HM#&&& (iS^iAMIt) flirt* 

*p\ &Jc> ¥ttJ&» Jif» PMA+#jEcv304itBflfe$U PMA- ftBcv304&JlMfc» iMMftft 
L02^Ji^. «|>JHi:l/M^^L02M#« %M&6*H%L02to&#$tW&' to. # 

ft< ISM* J&*J§&* fl&JIF, fl&Jfr 

*#*26>H;y3/Cy5Hi<t^lB#f*B (BD. * ®^JM^t$)jNLtt 
ABU A B« «£6 12*i&HMBflL 
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u -ftft-fctHPfk- A&ltM^S 11» &¥ffc&Tt&&ii: SEQ ID 

Alt*^^**^ SEQ ID H0:2J^*WH,^*flpJ>|£^ 95%#jW!4. 

3, *P*#** 2 ^W#fit. ^#«-f •fe^^H* SEQ ID NO: 2 Jft^ 

(a) H^Hr^ SEQ ID NO: 2 #*#,IMW*ltt£flt*#tf&» ^ 

(b) (a) * 

(c) J? (a) A (b) 7<MMBE&tt#& ; B : &. 

^ SEQ ID K0:2/ff**3UMF*lltt###*. 

#SEQ ID N0:1 + 709-1484 SEQ ID NO: 1 + 1-1484 #tfj/t?'J. 

ft**. 

-fT?!]-#$±itBJ!&: 

(b) #4**1** 4-6 t^H**!**^****^*****^* 

ft. 

xiaft; 

(b) A*## + ^«iB**Aa«*»flr6 n*tt»^«t. 

io. -||»ft^#ltit^«tt*,*^*f-^*fr*lli^Aa**!»* 
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6 lUfrJMtg-frttftfc. 

12, frfctfJU* 11 ^flfcWft^*, &#fc£-f tJI: SEQ ID N0:1 #f##! 

13, ii ^^■f^ft'fr^^-fiW 

14, -#&*J!?ft*m# 1-3 

is, in^m* 1-3 +wft-^**^f*^itwj&ffi, ##$e&-f , 6j6l 

17, frfcflS* 1-6 A 11 tttftH**!**/^^*^ ^tttfMft 

ii 

18, «)fl» 1-6 A 11 
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ffl 1 




0 2 

1/1 
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flE fl & 

(1) -AH»A 

(iii)#?!)&@:9 

(2) SEQ ID NO: lft ft A 
(i)#?'J## 

<A)-fc&: 1484bp 

(Q4H4: 
• (D)&#&$: && 

(ii)^Hii: cDNA 

(xi)#?ij$i£: SEQ ID NO: i: 
1 GGTGAGAAACCCTATGAATGTAAGCAATGTGGGAAAGCATTTCATTGTGTCAGCTCCTTT 
61 CATAGACATGAAAGGACTCACGCTGGAGAAAAACCTTATGAATGTAAGCATTGTGGGAAA 
1 2 1 GCCTTC ACTTGTTCCATATATATTAGAATACATGAAAGAATTCACACTGG AGAGAAACCT 
1 8 1 TACCAATGTAAGGAATGTGGGAAAGCCTTCATTCGTTCCAGTTACTGTCG AAAACATGAA 
241 AGAACTCACACTATTAATATATGAGAGAAATGCTATTTTTTAATTTTTATTTTAATAGAG 
301 ACAGGGTCTCACTATCTTGTCCAGGTTGGTCTTGAACTCCTGGCCTCAAGCATCCCTCCC 
361 AGCTTGAAGTGTCAATAAAGGAAGGCAATAAAATGTAGAGATGGAGTTAGGTGATGCCAC 
421 GCTGGGATTCACTGGTGGCCTATCTTACATATGATTTCGAAGGCAGACATGAGGAAGGCC 
4 8 1 TTAGTCACATTTTAGAGCCAGCCAAATTCACATGGGCTGTGTGGCCCCCTGATTCTAGCC 
541 CATTTTCCTGATTCTCTGGCTTGTCAATCAAGAGTATCCTCCAAATCTCTTGACTTTCCT 
601 TTTTTCAGAGGTGTAGGTTTCCAAAGATGTCCCCAGAAGCTCCACATTCAAGTTCTATCT 
661 ACAGTTTGGTTTTTCTTTAAGTATTGTAATGTACATACCAGAGAGATAATGCAGACTGTC 
721 ATGGGTGGGGAATGTTCTCTGATGCTCAACTCCCCTAGTCTGCAGATTGAGTTGGTAGGA 
781 GGTGTGATTTGTTTACATGCACCTTTGTTCCTGCTGGTAGTGACCTTGTTCTTGATTCAG 
841 CCTGACAGCTACTATGCTGCCATCAGAACCAACTTGATGAGAGCTCTGCTGCCCTGTGCA 
901 GTGACTGGTCTCATCCAGGACTCTCATGTGAGAAGGAACACCTTGCTCTGGTCAGGAAAT 
961 GTCCAGTGTTTCCTGTTATCCACAGGAGAATGTAATGCCTCAGTTCATTTTCAGTTATCT 
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1021 TTGATTATATGTGATTGACAATGTGTATTTTTGAGGGAGCAAAGATTTCTGTACATATTT 
1081 CTTAAAAATAGTTTATTCAGCTGGGTGCAGTGGCTCATGCCTGTAACCCCAGCACTTTGG 
1141 GAGGCCG AGGTGGGCGGATCACG AGGTCAGGAGTTTG AGACTAGCCTGGCCAACAC AGTG 
1201 AAACCCCATCTCTACTAAAAGTACCAAAGTTAGCCGGGTGTGGTGGTGGATACCTGTAAT 
1261 CCCAGCTACTCGGGAGGCTGAGGCAGGAGAATCTCCTGAACCTGGGAGGTGGAGGTTGCA 
1321 GTGAGCCAAGATCACGCCACTGTACTCCAGCCTGGACAAGAGAGCAATACTCTGTCTCAA 
1381 AAAAAAAAAAAGGTTTATTCACTGTTTTTCAGTTGTGTACTTGCAAATGTTTTTCTCTTT 
1441 TTTTTGTAT ACTG AGAAGCTCTATTAAAATATCCCTTGTCAACA 

(3)SEQ ID NO: 2 ft £ ft 

(A)-fc&: 109+*Ulfc 

mm-, mm 

(D)&#£$: m 
Ui))fPi$&: SEQ ID NO: 2: 



1 Met 


Gin 


Thr 


Val 


Met 


Gly 


Gly 


Glu 


Cys 


Ser 


Leu 


Met 


Leu 


Asn 


Ser 


16 Pro 


Ser 


Leu 


Gin 


He 


Glu 


Leu 


Val 


Gly 


Gly 


Val 


He 


Cys 


Leu 


His 


31 Ala 


Pro 


Leu 


Phe 


Leu 


Leu 


Val 


Val 


Thr 


Leu 


Phe 


Leu 


lie 


Gin 


Pro 


46 Asp 


Ser 


Tyr 


Tyr 


Ala 


Ala 


He 


Arg 


Thr 


Asn 


Leu 


Met 


Arg 


Ala 


Leu 


61 Leu 


Pro 


Cys 


Ala 


Val 


Thr 


Gly 


Leu 


He 


Gin 


Asp 


Ser 


His 


Val 


Arg 


76 Arg 


Asn 


Thr 


Leu 


Leu 


Trp 


Ser 


Gly 


Asn 


Val 


Gin 


Cys 


Phe 


Leu 


Leu 


91 Ser 


Thr 


Gly 


Glu 


Cys 


Asn 


Ala 


Ser 


Val 


His 


Phe 


Gin 


Leu 


Ser 


Leu 



106 He lie Cys Asp 

(4) SEQ ID NO: 3 ft -ft ft 

<A)-fe&: 24$* 
(B)JH1): 
(Ofctt: 
<D)#*MM*: 
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(xi)##|#i&: SBQ ID NO: 3: 
GGTGAGAAACCCTATGAATGTAAG 

(5) SBQ ID N0:4$<ft,t> 

(A)-fejfc: 24*H 

(D)##g$: 
(ii)^f-Hlt: 

(xi) SBQ ID NO: 4: 

TGTTGACAAGGGATATTTTAATAG 

(6) SEQ ID NO: Sift ft & 

(A) -fc&: 33$* 

(B) H^: 
(0*Ht: #-4t 

(xi) SBQ ID NO : 5: 

CATGCTAGCATGCAGACTGTCATGGGTGGGGAA 

(7) SBQ ID NO: 6ft<f£A 

(A) -fc&: 33^ 

(B) H^: 

(D)##£$: 
(11)^-**: 

(xi)##l#i£: SEQ ID NO : 6: 
CATGGATCCTCAATCACATATAATCAAAGATAA 
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(8) SBQ ID NO: Itbft & 

(B)*g: ftgft 

(xi)##l#3£: SEQ ID NO: 7: 
Met-Gln-Thr-Val-Met-Gly-Gly-Glu-Cys-Ser-Leu-Met-Leu-Asn-Ser 15 

(9) SEQ ID NO: 8 ft ft & 

(B)£g) : M 
(04t&: 

(D)#*#*: Aft . 

(xi)#7!j$3£: SEQ ID NO : 8: 
TGCAGACTGTC ATGGGTGGGGAATGTTCTCTGATGCTCAAC 4 1 

(10) SEQ ID NO: 9#fff,|> 
(i)#*|#$E 

(A) -fc&: 41#& 

(B) HM: 

(C) 4$&: ^ 

(D) &#£$: Utt 

(xi)#?!|#a£: SEQ ID NO : 9: 
TGCAGACTGTCATGGGTGGGCAATGTTCTCTGATGCTCAAC 4 1 
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